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(g) Method for production of bonded wafer. 
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A bonded wafer enjoying high strength of bonding of component wafers thereof is produced by a 
Of the bonded wafer is optionally polished until the component wafer is reduced to a thin film. 
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BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

Thl8 invention elates to a method for the p«K.uctlon of a bond d wafer comprising two Integrally joined 
wafers. 

DESCRIPTION OF THE PRIOR ART 

Asameansforbondingsemiconductorwafers,themethodofbondingasi^ 

dad wafer, on themial expansion, develops ^^^^f^f "J "[^"f^.'^ 62(1987)-27 040 discloses a method 

to stick fast at the part to each other. Once this fast stick is produced, the bonding between warere is ev 
epitaxial layer to remain intact. „ . . „ wvoHnn <iun R2M987^-27 040 however, has the disadvan- 

sufficient owing to the presence of such defiling substances. 
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'""pier, me method which produces the wafer of the SO. -njQuraUon^^^^^^^ ^.'^'SZL'SZ 

invariably contribute to an addition to the cost of production. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 13 to 1d are explanatory diagrams illustrating a process for ^^^^^^^ 
and Figs. 2a to 2f are explanatory diagrams illustrating a process for effectmg bondmg of a silicon water witn 
a silicon wafer provided with a thermal oxide film. 

SUMMARY OF THE INVENTION 

This invention has been produced for the elimination of the drawbacks of prior art mentioned above. An 

second aspect of this invention is polished to decrease the film thickness. 
DETAILED DESCRIPTION OF THE INVENTION 

The semiconductor wafers are polished to a mirror finish and then washed wRh an ^^^^ j;^^;^^;^^^^^ 

^n's^rr„3r^s,7.rrr..':srz— ^^^^^ 
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Example 

NOW. the present invention wUI be described mote specifically below with reference to working examples. 
<Bonding of two silicon wafers> 

ultraviolet lamp 4. This distance is desired to be approximately 5 mm 

After the surface 3 of the Si bond wafer 1 for attachment has been washed, the two surfaces i ror muiu , 

Stlr^acTJ^nCw'enthesUcesarejoinedandgK^^ 

'"'"Then, thesurfaceofthe Si bond waferlforming the upperlayerof the bonded wafer is prepolished (primary 
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„afei. the i»»rf»c of boreling was puijea to a hijh dajiw. , ^as^a 

With a varying detergent, HCI/H2O2 or Hh, tne wasneo waieio irradiated sur- 
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<Bonding between silicon wafer having a thermal oxid film Ibmied on one surface ther of and silicon wafer 
having no thermal oxide film> 

Figs 2a to 2f are explanatory diagrams illustrating a process for the production in accordance with the 

"^"nXs^irrionw^^^^ 

tt,e same manner as in the preceding example and then washed with I quid f .^^^^^^^^^ 
the Si sinale crystal bond wafer 1 destined to offer a surface for the fomiation of an element 's subjecteo ro a 
J e,^aToxiSaZl«Sment in an oxidative atmosphere to form an oxide (SiOJ film 6 on the S. bond wa^er 1 
rsTstiS^n Fir2a. For this them^al oxidation treatment, the heating temperature .s de^-red to be m the 
«„nr„I fr^ 800»C to 1 000-C The thickness of the oxide film 6 is desired to be approximately 500 nm 

""'elTthes^^^^^^^ 

rSrlhe two wafers are irradiated as illustrated in Fig. 2b with an ultraviolet light in an atmosphere of 
oxygen in TeTJJ^IZ^lZ.s preceding example to expel the defiling substances adhe^ng to me su. 
fair^ «f the Si bond wafer 1 and the Si base wafer 2. After the washing is completed, the bond wafer is 
S,mLltelv LoeZ^^^^^^^ wafer 2 so as to preve nt the washed surfaces from otherwise possible 

toenhance the strength of bonding and an oxide (SiO,)film7isfom,ed on the enure surfaces of the two wafers 
,ayerSft:ebl;dlerisprepolished(^^^^ 

t (6 urn for example) inclusive of a staled sock of polishing (3 nm. for example) as rtlustrated in F.g. 2e _ 
Then thrbond wafer 1 [ Fig. 2e ] prepolished to the thickness oft, is subjected to secondary polishing 

untillhewa?errteliaUd\oLicl!nU 

the result that a bonded wafer 8 illustrated in Fig. 2f is obtained. 

This bonded wafer, when tested for strength of bonding, produced no separatron 

bonding but allowed separation to occur in the part of contact between the tensile testng machine and the bon- 

5S wafer under a tensile stress of 800 kg/cm*, indicating that this bonded wafer possessed high strength of 

"""Ir-'mmnaraMve test a bonded wafer produced by bonding a bond wafer provided with an oxide film and 
abase wrreS:X^^^^^^^^^ 

' Wh:^"he sTo^d wJe?^^^^^^^ of a bonded wafer illustrated in Fig. 2f was subjected to the SIMS 
anal^lfe as to^e di^^^^^^ of defiling substances in the direction of thickness, the 
sSc^lre substantially equal to those of a highly purged wafer bulk. This examp e has been described 
as^Sra bonding in IcH an oxide film is formed on only one of two 
films may be fomned one each on one surface of each of the two silicon wafers a^d^^^^^^^ 
«f the silicon wafers may be joined to each other in the same manner as descnbed above. 

M fe LTfrom me desiiption given above, this invention washes the surfaces of sern.conductor wafe« 
by th^ dry XeTonLiaJn Jan ultraviolet light in an atmosphere of oxygen and J-^-^^^^^^^ 
a high degL the surfaces of adhering defiling substances without leaving behind detog aton^ ong. 
natiS in ?quid detergents which would be used in a wet process. Since the 

to a hl^h degree are superposed one on the other, brought into tight mutual contact. Jomed to eac^^^^^^ 
Sev oraduce a bonded wafer enjoying high strength of bonding because they have nothing to obsttuct their 
?on'd n^Fuler^ J^^^^ interfice' oLnding is purged to a high degree of defiling 
bles such as the fomiation of defects due to the exposure of defiling substances to a heat treatment and the 
exertion of adverse effects on electric properties can be precluded. k„ ™,iiehinn 

Z reduction of the one surface side wafer of the bonded wafer into a thin f,^ ^^f^'^^^''^^'^^ 
and therefore finds no use for such an expensive apparatus as would be required m the wo.* o etch bade 
The ortens the time required for the reduction of the wafer into the thin film and notably alleviates 



time and labor. 



Claims 

(1) A method for the production of a bonded wafer which is characterized by the fact that in the process 
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immediately thereafter joining said two semiconductor wafers .s polished until said polished surface 
15 to form a thin semicoductor film above the bonding surface. 
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FIG.1 b 
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FIG. Id 
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FIG.2*a 
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